Pharmacodynamics and pharmacokinetics of clentiazem and diltiazem in closed-chest anesthetized dogs.
In the present study we investigated the relationship between pharmacodynamic and pharmacokinetic properties of the benzothiazepine-like calcium antagonists, clentiazem and diltiazem. Experiments were carried out in closed-chest anesthetized dogs, instrumented for hemodynamic recording and blood sampling. Clentiazem and diltiazem bolus injections (400 micrograms/kg) were administered intravenously, and subgroups of animals were sacrificed at 15, 30, 60, or 120 minutes Clentiazem and diltiazem plasma and myocardial levels were determined by high performance liquid chromatography (HPLC). Clentiazem elicited a more marked reduction in mean arterial pressure (-17% for clentiazem vs. -12% for diltiazem), along with an attenuation of the expected positive reflex chronotropic response. Pharmacokinetic analysis revealed that clentiazem had a greater volume of distribution (33 +/- 16 l vs. 15 +/- 9 l for diltiazem), while the half-life of elimination (t1/2 beta) was similar (55 +/- 21 minutes vs. 59 +/- 23 minutes). The kinetic disposition profile of both drugs was analyzed through myocardial/plasma concentration ratios. In the distribution phase (0-15 minutes), this ratio was similar (26 +/- 2 for clentiazem vs. 18 +/- 5 diltiazem), suggesting that the myocardium was not a preferential site of distribution for either drugs. Data collected within the elimination phase indicate significant myocardial retention for clentiazem; at the end of the study period, the myocardial/plasma concentration ratio was twofold higher for clentiazem. The observed retention of clentiazem in the myocardium may be responsible for attenuation of the baroreflex. Clentiazem increased potency was confirmed by the fact that its hypotensive and cardioinhibitory effects were observed at lower plasma concentrations.